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Degree Applicable
Course ID 005200

Glendale Community College
November 2015
COURSE OUTLINE

Computer Science/Information Systems 125 (C-ID Number: COMP 152)
Discrete Structures for Computing (C-ID Title: Discrete Structures)
I.

Catalog Statement
Computer Science Information Systems 125 is a course in discrete structures that
furnishes a strong foundation of mathematical tools for modeling problems and
applications in computer science. Topics include logic operations, combinatorics,
undirected and directed graphs, trees, relations and sets, proofs, Boolean algebra,
algebraic systems, finite state automata, and discrete probability.
Total Lecture Units: 3.5
Total Laboratory Units: 0.5
Total Course Units: 4.0
Total Lecture Hours: 56.0
Total Laboratory Hours: 24.0
Total Laboratory Hours To Be Arranged: 0.0
Total Faculty Contact Hours: 80.0
Prerequisite: MATH 101 or a satisfactory score on the Mathematics Placement
Examination. CS/IS 135 or equivalent

II.

Course Entry Expectations
Prior to enrolling in the course, the student should be able to:
 analyze a programming problem and develop algorithms to implement that task;
 utilize structured programming techniques to create a program on a function by
function basis;
 utilize object-oriented programming concepts and object-oriented design;
 create and debug basic object-based programs;
 program in an object-oriented language including the use of objects,
pointers/references, and structures;
 construct and solve linear equations and compound inequalities;
 apply operations on polynomials;
 solve systems of linear equations and interpret their solutions;
 show the composition of two functions;
 expand the power of a binomial.

III.

Course Exit Standards
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Upon successful completion of the required coursework, the student will be able to:
 solve algorithms of logic and sets to determine correctness;
 solve simple problems in combinatorics and build simple new algebras;
 explain how to use directed and undirected graphs;
 use Boolean expressions, DeMorgan's Law and Karnaugh Maps;
 write computer programs for selected concepts.
IV.

Course Content

Total Faculty Contact Hours = 80.0

A. Introduction to Discrete Structures (2 hours)
B. Logic and Sets (11 hours)
1. Truth tables
2. Logic and propositions
a. Universal and existential quantification
b. Modus ponens and modus tollens
c. Predicate logic
d. Normal forms
3. Proofs
a. Direct
b. Mathematical Induction
c. Counterexample
d. Contradiction
4. Correctness of algorithms
5. Basic properties of sets
a. Venn diagrams, complements, Cartesian productions, power sets
b. Cardinality and countability
C. Relations and Functions (9 hours)
1. Relations: reflexivity, symmetry, transitivity, equivalence
2. Composition
3. Functions: surjections, interjections, inverses, composition
D. Combinatorics (10 hours)
1. Selecting elements
2. Counting formulas
3. Pigeonhole principle
4. Patterns and partitions
5. Algorithm analysis
6. Inclusion-exclusion principle
7. Sum and product rule
8. Pascal’s identity
9. Binomial theorem
10. Fibonacci
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E. Discrete probability (9 hours)
1. Probability space, measure, events
2. Conditional probability, independence, Bayes' theorem
3. Random variables
F. Graphs (11 hours)
1. Undirected graphs
a. Simple
i. Paths, cycles, and connectivity
ii. Eulerian paths
iii. Hamiltonian circuits
b. Trees
i. Minimal spanning trees
ii. Rooted trees
iii. Sorting and searching
iv. Traversals
2. Directed graphs
a. Degrees, paths and cycles
b. Consistent labeling
G. Boolean Algebra (11 hours)
1. Expressions
a. DeMorgan's Law
b. Minterms
c. Normal forms
d. Operators
e. Karnaugh Maps
2. Switching theory
a. Circuit diagrams
b. Logic gates
H. Algebraic Systems (9 hours)
1. Semigroups, monoids and groups
2. Building new algebras
3. Morphisms
I. Machines (8 hours)
1. Finite state automata
a. Without outputs
i. Definition of finite state automaton
ii. Language recognizers
b. With outputs
i. Moore machines
ii. Mealy machines
2. Turing machines
a. Procedures
b. Function computers
c. Church-Turing thesis
V.

Methods of Instruction
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The following methods of instruction may be used in the course:
 lecture;
 students solving problems on the board;
 many assigned problems and computer programming exercises.
VI.

Out of Class Assignments
The following out of class assignments may be used in the course:
 programming assignments (e.g. use finite state automata to create a simple vending
machine).

VII.

Methods of Evaluation
The following methods of evaluation may be used in the course:
 quizzes;
 midterm examinations;
 programming projects;
 final examination.

VIII. Textbook(s)
Rosen, Kenneth. Discrete Mathematics and its Applications. 7th ed. New York:
McGraw-Hill. 2011. Print.
13th Grade Textbook Reading Level. ISBN 978-0-07-338309-5
Epp, Susanna. Discrete Mathematics and its Applications. 4th ed. Boston: Brooks Cole.
2011. Print.
13th Grade Textbook Reading Level. ISBN 13: 978-0495391326
IX.

Student Learning Outcomes
Upon successful completion of the required coursework, the student will be able to:
 determine the correctness of algorithms of logic and sets;
 calculate simple problems in combinatorics;
 draw both directed and undirected graphs;
 use DeMorgan's Law and Karnaugh Maps in simplifying Boolean expressions;
 build simple new algebras;
 implement selected concepts in computer programs.

